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ISRP Comment No. 1

What are the drawbacks of releasing unclipped fish to assess harvest (p 33)?
Response to Comment No. 1

In order to obtain the harvest rates on coho salmon in the ocean and Columbia River, a double-index marking protocol was developed for Lapwai Creek and the Potlatch River release groups.  Half of the CWT tagged smolts to be released into Lapwai Creek and the Potlatch River, 50,000 each, will be adipose fin clipped.  Because CWT recoveries of NPT coho salmon from ocean and river catches are likely to be low for the next decade or more, this marking protocol allows for the estimation of harvest rate (percentage of population harvested) by comparing the differences in survival rates between the adipose-clipped and CWT adult returns vs. the CWT only adult returns.  

Marking of hatchery fish is done to estimate abundance of natural fish, as well as hatchery fish.  Hatchery fish are numerically dominant under the current situations within the reintroduction streams, so a small proportion of unmarked hatchery fish could greatly confound the estimated contribution to catch and spawner escapement by natural fish.  All methods for estimating abundance of naturally produced fish also depend on the ability to distinguish natural and hatchery fish.  Accordingly, all hatchery fish will be marked with coded-wire tags (CWT’s), or passive integrated transponder (PIT) tags, but not all will be adipose fin-clipped.  

CWT’s are used so a wand detector can be used to distinguish them from naturally produced fish.  Such opportunities will be available whenever adults are recovered as harvest, passing weirs, entering hatcheries, or as carcasses.  This will require the personnel conducting the various field-sampling tasks carry the hand-held wands that detect CWT’s, and that all fish captured be checked with the wand.  All hatchery-reared adults will bear CWT’s (or PIT tags), so the number returning can be estimated whether they are recovered in fisheries, at hatcheries or on the spawning grounds.  

The overall goal of the Nez Perce Tribe Coho Reintroduction Program (CRP) is to reintroduce coho salmon to support sustainable runs and annual harvest.  The CRP is focusing their efforts on first developing a localized broodstock, as well as increasing natural production.  Therefore, a CWT wand detector and PIT tag scanner can be used to distinguish hatchery fish from wild fish.  Natural production levels are assumed to be extremely low or nonexistent for the next few years.  Once a localized broodstock has been established for the entire Clearwater subbasin, the natural production phase will be expanded with extensive monitoring of natural production.    

From a fisheries management standpoint, the approach toward adipose-clipped fish supports a selective harvest regime.  In essence, by allowing hatchery unclipped fish an increased opportunity to return and spawn, we provide a mechanism to analyze additional adult returns, further the development of a localized broodstock, as well as obtain harvest rates.

ISRP Comment No. 2

Objective 3 includes assessment of possible introgression with chinook (to what extent does this occur?) but does not seem to address how that might be done (p 42).
Response to Comment No.2   
At this time, we do not know to what extent introgression occurs with chinook salmon in the Clearwater subbasin.  This can best be monitored using genetic analysis techniques.

Under Task 3.A, Activity 3.A.1 Development of long term study to track genetic structure of Willard and Clearwater coho broodstocks to identify rate and magnitude of genetic change due to local adaptation (page 42), a long-term genetic study plan will address how to assess the level of potential introgression with chinook salmon.  Preliminary work on this long-term genetic study plan has been structured to include the following activities.  Please note that at this time, the current budget reflects only the task of developing this long-term genetic plan and not to initiate the proposed sampling as outlined below.

1) Sample spawned coho salmon carcasses in nearby, non-target streams to recover tags and estimate number and proportion of fish that strayed from each Nez Perce Tribe CRP study stream. 

The NPT will conduct systematic spawning surveys by foot in all of its study streams, and coordinate with the IDFG and USFWS to survey other streams in the Clearwater River subbasin as part of the Idaho Supplementation Studies.  The Tribe participates in the ISS and will obtain spawner survey data needed to estimate the number of NPTH strays.  Spawning surveys do not cover all streams where coho salmon might spawn.  Additionally, strays will be detected wherever they enter hatcheries.

Estimates of carcass sampling rates in each stream surveyed will be used to estimate total Nez Perce Tribe CRP strays present in any stream where they are detected.  The expanded number of strays will be summed across all recovery areas to provide a minimal estimate of total strays.  This total will be compared to the number returning to the target stream in order to estimate the minimum percentage straying.  This percentage of strays will be calculated for each release strategy in each stream.  If an unusual number of strays are detected in any area, additional spawning surveys may be initiated to improve the estimate of straying.   

This will provide estimates of the minimum percentage of spawners that strayed from their home stream for each release strategy in each stream, and the percentage of CRP stray spawners in non-target streams.

2) Characterize DNA gene frequencies and their inter-annual variability among naturally produced coho salmon.

Recently developed techniques for analyzing DNA genotypes have provided greater discrimination of stock differences than was possible using allozyme electrophoresis.  Further, DNA can be sampled without harming fish.  Therefore, no fish will be sacrificed for allozyme samples, and all genetics sampling will be accomplished with fin tissues.


2.a) Sample juvenile coho salmon from natural populations in each CRP stream, each year.

Partial fin clips will be used to obtain tissue for DNA analysis, and the fish sampled will be returned alive to the stream.  Care will be taken to disperse the number of fish sampled across time and space of sampling in each stream, so that the entire population is represented.  These samples will be collected in screw traps.  Standard protocols for DNA analysis will be followed, such that gene frequencies in Nez Perce Tribe CRP streams can be compared to those for chinook salmon being sampled by state, federal and tribal agencies in other streams of the Snake River basin.


This will provide annual gene frequencies for populations of natural juveniles in each study stream. 


2.b) Sample adult coho salmon from natural populations in each CRP stream, each year.

These samples will be collected from naturally produced fish wherever they are encountered, during carcass surveys, entering hatcheries or at weirs.  Analysis will proceed as for juveniles.  Genetic sampling of adults is necessary for coho salmon, because the juveniles of these races may be mixed with juvenile chinook salmon that has moved downstream.  Such mixing will be detectable from the genetic analyses.    

This will provide annual gene frequencies for populations of natural spawners in each study stream and detect differences in gene frequencies between natural juveniles and natural adults of the same brood in each study stream.

ISRP Comment No. 3

Some chinook work is proposed (p 42 – 46) that seems out of place or is a typographical error.
Response to Comment No. 3
Several typographical errors were discovered in this section.  No chinook salmon work is proposed under Objective 4.  Objective 4 should read as follows:

Objective 4.
Determine how harvest opportunities on coho salmon can be optimized for tribal and non‑tribal anglers within Nez Perce Treaty Lands.

It is expected that the harvest of coho salmon in the Clearwater River subbasin will occur during fall, after run sizes reach harvestable levels. It is anticipated that excess hatchery fish will be available for harvest long before natural production reaches carrying capacity.  Harvest opportunities are likely to develop in different years in different streams, so the regulation of harvest seasons, locations, and methods will be managed opportunistically through an annual review process.  Because fisheries will be adaptively managed, and we do not know which year they will first begin, we cannot design a specific monitoring plan for an actual fishery at this time.  However, we can identify the basic types and methods by which monitoring data will be gathered to enable effective management of harvesting. Sampling under this objective is designed to resolve the following management questions:

· Can harvest rate and gear type be productively managed to optimize the Nez Perce Tribe CRP operation?

· Can adult return be accurately predicted for reintroduction streams?

The Nez Perce Tribe is likely to manage harvest by zones within the Clearwater Basin. The Nez Perce Tribe divided the Clearwater River subbasin into five harvest zones:  Zone 1 - Mouth of the Mainstem Clearwater River to Lolo Creek at River Mile (RM) 54.1; Zone 2 - Mainstem of the Clearwater River from Lolo Creek to the mouth of the Lochsa River and to Selway Falls (RM 18.6) on the Selway River; Zone 3 - The mainstem Selway River above Selway Falls; Zone 4 - The mainstem Lochsa River; and Zone 5 - The mainstem South Fork Clearwater River.  Utilization of these zones may be appropriate for chinook as well. Harvest seasons for spring, early fall, and fall chinook salmon are expected during the period June through October. Management of Tribal fisheries will provide for the release of all protected species.

Task 4.A
Estimate total harvest mortality on hatchery and natural coho salmon from the NPT reintroduction streams.

In most years, harvesting of coho salmon in the ocean and in the Columbia River would probably continue and provide the most abundant catch.  The collective run passing above Bonneville is supplemented by hatchery production in the middle Columbia River basin.  Consistent harvest is not expected from Clearwater, Kooskia, or Dworshak hatcheries until smolt-to-adult survival rates increase from improved conditions in the migration corridor and ocean.

In the short term, harvest will focus on the Columbia River harvest zones, and at existing hatcheries in and surrounding the North Fork Clearwater, and Clear Creek.  


Activity 4.A.1
Use harvest-rate estimates for ocean and Columbia River.

Harvest rates (percentage of population harvested) in the ocean and Columbia River are already estimated each year by the Pacific Salmon Commission.  Because CWT recoveries of Nez Perce Tribe CRP coho salmon from ocean and river catches are likely to be low for the next decade or more, we will use data on CWT recoveries from other Snake River basin hatcheries to estimate ocean and river harvest rate.  

Product: 
Estimated fraction of coho salmon harvested by age each year (1) in the ocean and (2) within the Columbia River.  


Activity 4.A.2
Survey fishermen in the Clearwater River subbasin to estimate total catch of NPT hatchery and natural coho salmon.

Creel surveys designed to estimate total catch of hatchery and natural fish will be implemented at the time that any fishing seasons for coho salmon are permitted.  No general harvest of coho salmon is anticipated in the Clearwater River subbasin for several generations. Seasons will only be allowed in streams where returns are expected to exceed stream or hatchery capacity.  The detailed sampling design of each creel survey will be developed when it becomes evident that a harvest season may be offered.  It is difficult to predict now what time, location and gear restrictions will be applied to the initial fishing seasons.



Product: 
Estimated number of coho salmon harvested by age, and 





hatchery/natural origin each year within the Clearwater 





River subbasin.  

Task 4.B
Determine the influence of release strategies on fish availability to 



harvest in NPT reintroduction streams. tc "Task 4.2
Determine the influence of release strategies on fish availability to harvest in NPTH treatment streamsTask 4.2
Determine the influence of release strategies on fish availability to harvest in NPTH treatment streams . " \l 5

Release strategies can influence ocean migration patterns, age at maturity, and the locations at which maturing fish congregate as they return.  Each of these factors will influence harvest.  Patterns of ocean and river harvest will be assessed through recoveries of CWT’s.  


Activity 4.B.1
Analyze spatial and temporal patterns for ocean landings of coho salmon to determine how they differ between groups from different release strategies. 

When return and harvest numbers of coho salmon reach projected capacities, the recoveries of CWT’s will provide opportunity to analyze spatial and temporal patterns of ocean landings.  Groups that reach the ocean as juveniles on different dates often show some difference in the spatial distribution of ocean harvest.  Age at ocean entry can also influence the month and location in the ocean the fish reach sizes that are vulnerable to harvest.  Because there are location and time closures in ocean commercial fisheries, the pattern of ocean distribution for a stock can strongly influence the rate at which it is harvested.  In order to understand and plan for such effects, we will use the monthly spatial pattern of ocean recoveries, by age, and evaluate if and how those patterns relate to releases.  Ocean recoveries of CWT’s are reported to the Pacific States Marine Fisheries Commission, so we will obtain the data on actual and expanded recoveries in the ocean from their Regional Mark Information System, which is an online database. 


Product:
Estimate of difference in spatial and temporal frequency distribution of coho landings in the ocean from each age of each 




release group.

Activity 4.B.2
Analyze the age and spatial distribution for freshwater landings of coho salmon to determine how they differ between groups from different releases. 

When return and harvest numbers of coho salmon reach projected capacities, the recoveries of CWT’s will provide opportunity to analyze proportionate age composition of the catch from a particular brood, and the spatial distribution of catches in freshwater.  

The location at which coho salmon are released influences the location at which adults will hold upon their return to the river.  Manipulation of release locations is an often-used tool to enhance fisheries in a particular area.  Creel surveys in the Clearwater River subbasin will be structured to record catch locations so that influences of release practices on local distribution of adult catch can be analyzed.  Such information may be useful to the Nez Perce Tribe in balancing their desire to harvest coho salmon with their desire to enhance natural production.   


Product:
(1) Estimate of difference between release groups in the age composition of fish landed in Columbia River fisheries.

(2) Estimated differences between release groups in spatial distribution of catches within the Clearwater River subbasin.

Task 4.C
Develop run prediction and harvest monitoring to allow harvest of only the surplus fish from the Nez Perce Tribe CRP.  tc "Task 4.3
Develop run prediction and harvest monitoring to allow harvest of only the surplus fish in NPTH

Task 4.3
Develop run prediction and harvest monitoring to allow harvest of only the surplus fish in NPTH  " \l 5

Given that harvest will be managed to take only the fish that are excess to spawner escapement goals, it will be necessary to predict run sizes and manage harvest to target only those fish that are excess. 


Activity 4.C.1
Develop run-size predictor for hatchery and natural fish in each stream.

Analysis of data gathered under other monitoring activities will be used to evaluate alternative approaches to predicting run sizes for each harvest area.  Predictors to be evaluated include estimated smolt number passing LGR or JDD, estimated number of jacks returning from the same cohort, number of fish landed in ocean fisheries, and counts of adult coho salmon passing mainstem dams.  Development of a run size predictor will be an ongoing process, in which the predictive function will be upgraded each year with the new information available.


Product: 
Procedure for predicting run size separately for hatchery and natural coho salmon returning to NPT streams one year in advance.

Activity 4.C.2
Develop estimates of spawner escapement that result in maximum production in each study stream.

The harvest rate that a natural population of coho salmon is capable of withstanding is dependent on the number of recruits per spawner the population is capable of producing. The number of recruits per spawner, in turn, is influenced by density-dependent mechanisms as the population approaches carrying capacity.  These relationships are generally expressed in the form of a stock-recruitment curve.  The monitoring plan for juvenile and adult production will provide the data needed for inputs to a stock-recruitment curve, but a long-term data set is needed to demonstrate the stock-recruitment relationship for a given spawning aggregate.  

During the first 10 years of hatchery operation, the two parameters of the stock-recruitment curve (productivity and capacity) will be estimated by separate data sets rather than the traditional plot of recruits per spawner.  The productivity of natural populations, in terms of recruits produced per spawner, will be estimated from the median of observed values for adult recruits from each cohort.  Stream carrying capacities will be estimated from independent data on observations of spawner densities (redd superimposition), and size and abundance of smolts.   Although initial estimates of stock-recruitment parameters are likely to be weak, harvest is also likely to be low, with little need for an accurate estimate of optimum harvest rates.  


Product:
(1) Estimate of the Ricker( parameter (recruits/spawner) based on median recruits/spawner observed for recent broods




(2) Estimate of the Ricker( parameter (carrying capacity) based on parr capacity estimated under Task 2.D




(3) Estimates of harvest rates that will allow spawner escapement to sustain maximum production (not MSY), as derived from the Ricker curve. 


Activity 4.C.3
Estimate capture rates and ratios of hatchery and natural coho salmon obtained by various fishing methods and fishing locations.    

Within the Clearwater River subbasin, there will be more frequent opportunities to harvest excess hatchery fish than there will be to harvest natural fish.  Harvest experiments are likely to be performed to develop techniques for harvesting hatchery fish with a minimum of disturbance to natural fish. Coho salmon will not be externally marked and therefore not readily identifiable in the harvest. Whether or not there are harvest experiments, creel data will be analyzed to determine if certain time, area or gear restrictions would allow harvest of hatchery coho salmon while minimizing capture of natural fish. 


Product:
Estimated difference in hatchery: natural ratios in the catch for specific times, locations or gears within the Clearwater Basin. 

Activity 4.C.4
Estimate effects on survival and spawning success of catching and releasing coho salmon during each type of fishery in the Clearwater River subbasin.

It is likely that some fisheries within the Clearwater River subbasin may require the release of unmarked fish, so we need to determine the extent that capture and release of coho salmon within the subbasin affects their spawning success.  If such regulations are implemented, then mark-recapture experiments will be designed and carried out to evaluate post-release survival and spawning success. The experiment would likely include radio tracking, but may rely on an externally visible tag, such as a Peterson disc or visible implant (VI) tag, for identifying caught-and-released fish.  

Product:
Estimated mortality rate prior to spawning on fish that are caught and released by fisheries in the Clearwater Basin.
ISRP Comment No. 4

The issue of possible deleterious effects on chinook and steelhead (p 47) is only weakly addressed. 

Response to Comment No. 4
The following additional details and subactivities are provided to strengthen each activity under Objective 5.

Task 5.A 
Monitor the ecological interactions of residual coho salmon, hatchery reared coho parr, and naturally produced coho juveniles with other fish species.

This task addresses the effects on other fish populations in the treatment streams that may occur due to interactions with the hatchery fish.  The proposed stocking rates in the Nez Perce Tribe CRP streams are designed to keep numbers of rearing fish within the estimated carrying capacity of those streams.  This constraint was intended to reduce the risk of displacing natural juveniles, but release practices must still deal with the logistical problems of dispersing hatchery fish into the spatial and temporal pattern of available habitat.  Accordingly, sampling is designed to detect gross movement, changes in growth, or predation on or by other species of fish in the treatment streams.


Activity 5.A.1
Conduct a literature review of coho salmon ecological interactions with other salmonid species and identify key food and space related parameters for monitoring.  Coordinate with other ongoing research to apply study results as appropriate.


Product:     
Summary of food habits, habitat preference, and competitive behavior of coho salmon.


Activity 5.A.2
Collect stomach samples from naturally produced coho salmon parr or residual coho in streams and determine food habits.  Determine if coho prey upon juvenile steelhead, bull trout or juvenile salmon.

Seining, and possibly electrofishing will be conducted on five occasions in Meadow Creek SFCR and the Potlatch River.  Coho salmon stomachs will be pumped and they will be released unharmed.  The gut of salmonids is configured so that it is easily flushed with pumped water.  Numbers and sizes of juvenile steelhead, salmon and bull trout, as well as the length of the coho salmon sampled will be recorded.    


Product:
Mean number and mean size of juvenile steelhead, salmon 




and bull trout consumed per coho salmon.

Activity 5.A.3
Describe steelhead and bull trout densities by age group and habitat type in paired streams with and without coho salmon to qualitatively describe habitat utilization through snorkeling or multiple pass electrofishing depletion methods.  Compare steelhead and bull trout density and habitat utilization in supplemented and non-supplemented streams.

The primary tool for monitoring fish populations that the Nez Perce Tribe CRP might affect is direct observation during snorkel surveys in study streams and nearby reference streams.  Snorkel surveys will enable detection of displaced fish immediately after coho salmon have been stocked, and more subtle changes that may occur over years as supplemented coho salmon populations gain a competitive advantage.


Subactivity 5.A.3.1 
Confirm species identification, size and relative 



abundance by sampling fish with snorkeling or 



electro fishing in study streams and reference 



streams during the summer low flow period. 

Although snorkel surveys will enable us to observe interactions of coho salmon with other species of fish, identification of species for those fish can be difficult from a distance underwater.  Accordingly, it may be necessary to electrofish, to capture the fish that are being observed and taxonomically key them out under close examination.    It may be necessary to electrofish in order to capture some species like suckers. 


Product:
Confirmed species identification, and percentage of fish in each sample area that are composed of each species 


Subactivity 5.A.3.2 
Snorkel and count fish by species, and classify 





into size intervals. 

Counts of all fish species will be maintained while snorkeling to count densities of coho salmon.  There may also be a need to conduct more intensive snorkel surveys to accurately count juvenile fish in stream margins, fish that prefer side channels or calm backwaters, or fish that stay closely associated with the bottom.  


Product:
Densities (fish/m2) by 2 inch size increments for each species in each sample stream.

Subactivity 5.A.3.3  
Test for differences in species diversity among Nez Perce 





Tribe CRP streams and reference streams.  

It is possible that differences in species assemblages between Nez Perce Tribe CRP streams might influence the interactions that occur between stocked coho salmon and other fish species.  To determine if there is potential for such differences, we will use several statistical tests of homogeneity of species assemblages between streams.  If substantial differences exist in species assemblages between streams, additional snorkeling observations will be necessary to determine if these assemblages respond differently to stocking of coho salmon.  


Product:
Test for homogeneity of percent species composition between study and reference streams.


Activity 5.A.4
Describe steelhead and bull trout densities by age group and habitat type in one stream to qualitatively describe habitat utilization, prior to coho salmon introduction, through snorkeling or multiple pass electrofishing depletion methods. Compare steelhead and bull trout pre-release density and habitat utilization to density and habitat utilization after coho release.   


Subactivity 5.A.4.1 
Confirm species identification, size and relative abundance by sampling fish with snorkeling or electro fishing in one Nez Perce Tribe CRP stream prior to, and after coho salmon release. 

Meadow Creek SFCR will be sampled as described under subactivity 5.A.3.1.  Sampling will occur one month prior to and one month following releases.


Product:
Confirmed species identification, and percentage of fish in each sample area that are composed of each species 


Subactivity 5.A.4.2 
Snorkel and count fish by species, and classify 





into size intervals. 

Meadow Creek SFCR will be sampled as described under subactivity 5.A.3.2. Sampling will occur one month prior to and one month following releases.


Product:
Densities (fish/m2) by 2 inch size increments for each species in each sample stream.

Subactivity 5.A.4.3  
Test for differences in species diversity between baseline and post-release periods.  

It is possible that differences in species assemblages between Nez Perce Tribe CRP streams might influence the interactions that occur between stocked coho salmon and other fish species.  To determine if there is potential for such differences, we will use several statistical tests of homogeneity of species assemblages between streams.  If substantial differences exist in species assemblages between streams, additional snorkeling observations will be necessary to determine if these assemblages respond differently to stocking of coho salmon.  


Product:
Test for homogeneity of percent species composition between baseline and post-release period.




Activity 5.A.5
Determine the abundance of coho residuals in streams from parr and smolt releases through snorkeling or multiple pass electrofishing depletion methods.

Sampling will occur as described under subactivity 5.A.3.1 and 5.A.3.2.  Sampling will take place on three occasions following coho releases.  Counts of coho salmon residuals on each sampling occasion will be recorded and classified into size intervals.


Product:
Densities (fish/m2) by 2 inch size increments for coho salmon residuals in each sample stream.

Activity 5.A.6
Determine emigration timing of PIT tagged coho parr and smolts to describe the overlap with juvenile fall chinook rearing in the lower Clearwater River.


Subactivity 5.A.6.1
Fish screw traps to determine size and time at emigration 





and to estimate passage of tagged fish. 

Operation of screw traps to estimate size, timing and abundance of emigrants was described under subactivity 1.B.2.1 (p 24).  There is no change in sampling with the traps for this subactivity.


Product:
(1) Population estimates and 95% confidence intervals of hatchery coho salmon passing the trap as presmolts (September 1 through December 31), and smolts (January 1 to May 31).

(2) Time-frequency distribution of passage for each life stage


Subactivity 5.A.6.2
Identify studies that are monitoring juvenile fall chinook salmon in the Clearwater subbasin and summarize available data. 


Product:
Summary of fall chinook salmon rearing habitat in lower Clearwater River.


Activity 5.A.7
Document presence/absence and number of adult coho salmon spawners in the lower mainstem Clearwater River to examine potential competition for spawning sites with fall chinook salmon.

Subactivity 5.A.7.1 
Conduct helicopter surveys weekly over the lower mainstem of the Clearwater River (October through early December).  

Helicopter surveys were described under subactivity 1.D.3.1 (p 30).  There is no change in sampling with this subactivity.  In order to distinguish the proportions of hatchery and natural fish constructing the redds that are counted, examination of carcasses on the ground is necessary. Carcasses sighted from the air are identified as to location and retrieved later if possible with the use of jet or drift boats.  Retrieved carcasses will be measured (hypural length), examined for marks and tags, scale sampled, examined for percentage spawned, and cut in half to avoid re-counting.  Measurements and samples taken here will provide data on hatchery/natural composition, brood year composition, percent spawned, age and size at ocean entry, disease incidence and gene frequencies. 


Product: 
(1) Total redds and estimated number of spawners in each reach surveyed

(2) Time frequency distribution of redd construction in each reach surveyed
Subactivity 5.A.7.2 Conduct weekly spawning ground surveys.  

Spawning ground surveys were described under subactivity 1.D.3.2 (p 31).  There is no change in sampling with this subactivity.  


Product: 
(1) Percentage of total redds contained in discrete stream sections.  (2) Time-frequency distribution of redds within each stream section.


Subactivity 5.A.7.3
Identify studies that are monitoring fall chinook salmon adult returns in the Clearwater subbasin and summarize available data. 


Product:
Summary of fall chinook salmon adult return timing and location

Activity 5.A.8
Collect baseline information on pathogens present in the native fish species complex on an annual basis prior to reintroduction of artificially produced coho salmon.

The frequency of common fish pathogen presence among natural coho salmon and the native fish species complex in will be determined in the Nez Perce Tribe CRP streams.  Sampling to detect diseases in native fish species complex will be conducted in one test stream per year.  A sample of fish, pooled across sampling sites within a stream, would be killed to screen for the presence of fish pathogens and parasites.  Separate samples will be taken in the spring and fall.  These sampling plans presume that coho salmon are sufficiently abundant to justify sacrificing the number required for disease sampling.  Disease sampling will be foregone on natural juveniles if rearing densities are less than 30% of capacity. Spawned carcasses of naturally-produced adults will be sampled if high pathogen levels are detected among hatchery spawners.  Pathogen testing would be the same as for hatchery fish.

Resource managers have generally agreed that disease does not usually affect population density of natural fish, so little attention has been paid to the epidemiology of pathogens and parasites in natural populations of anadromous fishes.  However, releasing large numbers of hatchery fish into natural environments along with increasing numbers of naturally produced fish may increase stressors and trigger outbreaks of pathogens in natural fish. There is little evidence to suggest that there is widespread transmission of disease from infected hatchery to wild salmonids, but there has also been little monitoring to detect such transmission. Recent disease monitoring in the Snake River basin indicates there are high levels (over 50% occurrence) of BKD in natural chinook salmon.  Infection values vary area to area, but infection values are often higher in natural chinook salmon as compared to hatchery fish in the same area. 

Kinds, abundance and virulence (epidemiology) of pathogens and parasites in hatchery fish are generally known, but little is known about the epidemiology of pathogens and parasites in natural fishes.  Regardless of measures taken to control pathogens, hatcheries release some fish infected with pathogens and parasites.


Product:
Frequency that specific diseases are detected in natural populations of coho salmon and in the native fish species complex in study streams each year  

Activity 5.A.9
Compare fish pathogens from stream pre-release conditions to post-release conditions and with pathogens from hatchery reared coho salmon.


Subactivity 5.A.9.1 
Determine the frequency of common fish pathogen presence and virulence in the Nez Perce Tribe CRP coho salmon. 

Fish that are removed from rearing facilities because they are dead or moribund will be temporarily frozen and each facility will be tested for common fish pathogens of the Snake River basin.  In addition to routine monitoring of dead and dying fish, testing for pathogens and a histological work-up, will be conducted for up to 60 randomly selected adults of each race at each facility after spawning.   For juveniles, routine bacterial, viral, and parasitic determinations will be conducted for 60 fish samples before release at each facility.

Product:
Diagnosis of frequency that illness or mortality in the hatchery facilities can be linked to each type of disease.

The frequency of common fish pathogen presence among coho salmon and the native fish species complex after CRP releases will be determined in the Nez Perce Tribe CRP study streams.  Sampling to detect diseases in native fish species complex will be conducted in one test stream per year.  A sample of fish, pooled across sampling sites within a stream, would be killed to screen for the presence of fish pathogens and parasites.  Separate samples will be taken in the spring and fall.  These sampling plans presume that coho salmon are sufficiently abundant to justify sacrificing the number required for disease sampling.  Disease sampling will be foregone on natural juveniles if rearing densities are less than 30% of capacity. Spawned carcasses of naturally-produced adults will be sampled if high pathogen levels are detected among hatchery spawners.  Pathogen testing would be the same as for hatchery fish.

Product:
Frequency that specific diseases are detected in populations of coho salmon and in the native fish species complex in study streams each year after CRP releases.  


Subactivity 5.A.9.2 Determine potential adverse impacts of any disease outbreak.  

Special carcass surveys or mark-recapture experiments will be implemented on an emergency basis in any area where substantial signs of a disease outbreak are observed.  The design of this sampling will be developed on a case-by-case basis, with the intent of estimating total mortality.  


Product:
Estimate of total mortality resulting from the epizootic.


Subactivity 5.A.9.3
Identify and assess factors that caused disease outbreak. 

Localized and intensive disease monitoring will be implemented whenever significant disease outbreaks occur among wild populations.  Samples would include apparently healthy fish, moribund fish showing signs of the disease, and dead fish, if locatable.  Standard necropsy, pathogen sampling, and data reporting procedures would be followed.  Environmental parameters such as temperature and dissolved oxygen will be measured where mortality is observed, to determine if the disease may be stress-mediated.


Product:
(1) Diagnosis of causative agent for localized epizootics in study streams.




(2) Correlation of epizootic with environmental stressors
ISRP Comment No. 5

This project does nothing to address the reasons for the coho decline.
Response to Comment No. 5
Historically, coho salmon were present in the Clearwater River basin, but their life history, abundance and distribution are unknown.  Therefore, data on the decline of coho salmon in the Clearwater River basin is limited.  Mathews and Waples (1991) identified hydroelectric dams as a factor that eliminated salmon runs in the Clearwater River.  More specifically, in 1910, the Harpster Dam, constructed on the lower South Fork of the Clearwater, prevented salmon from returning to the high quality spawning grounds in that drainage (Schoning 1940).  In 1927, the Washington Power Diversion Dam constructed just above the mouth of the Clearwater River eliminated virtually all upriver salmon runs (Parkhurst 1950; USFWS 1962).  However, the impact that factors such as insufficient passage, poor spawning/rearing habitat and over-harvest, had on coho salmon in the Clearwater River basin was never measured.  

The character of this monitoring and evaluation project is to identify the current limiting factors and gauge the degree of influence that past limiting factors have on coho salmon, in order to manage the Nez Perce Tribe CRP to maximize adult returns to support sustainable runs and annual harvest.
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